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With III-nitride based devices 
very much in the news these 
days, it is encouraging to see 
comparable investments being 
made in materials. Two recent 
examples are developments 
at Kyma Technologies, Inc., to 
meet the needs for improved 
substrates for better devices in 
micro- and optoelectronics.
Founded in 1998, Kyma 
Technologies, Inc. was spun out 
of North Carolina State University 
by Mark Williams and Drew 
Hanser. They recognized not 
only the great potential com-
mercial importance of III-Nitride 
devices but also the lack of good 
substrates to support such com-
mercialization. Ever since, the 
company has strived to fulfil 
that expectation. Just recently it 
made two further key statements 
about progress and future pos-
sibilities. First, it has added high 
quality GaN and AlN templates to 
its growing single-crystal nitride 
semiconductor substrate product 
line. Second, it has been awarded 
a US Army STTR Program to 
develop native crystalline non-
polar GaN substrates*.
Templates
In the field of nitride semicon-
ductors, ‘GaN template’ refers to 
a composite substrate that in its 
simplest form is a thin layer of 
GaN deposited epitaxially on a 
foreign substrate such as sapphire 
or silicon carbide. The thick-
ness of the GaN layer is usually 
between 10 and 250 microns.
Kyma’s AlN templates are avail-
able with a 1 µm thick layer of 
AlN deposited on sapphire and 
are also available in 2, 3 and 4-in 
diameter. Both the AlN and the 
GaN templates are excellent 
substrates for use in building a 
Kyma Technologies was recent-
ly selected for Phase I funding 
under the US Army’s Small 
Business Technology Transfer 
(STTR) Program. This will focus 
on developing native crystal-
line non-polar GaN substrates.
Kyma will work with academic 
partners to better understand 
and improve its current 
approaches to making non-
polar GaN and will also inves-
tigate alternate approaches, 
with the ultimate goal of 
establishing a cost effective 
supply of non-polar GaN that 
will be used for a broad range 
of military and commercial 
applications. Kyma’s engineers 
will work closely with the 
academic research groups led 
by Professor Mark Johnson at 
North Carolina State University 
and Professor April Brown at 
Duke University.
Professor Johnson’s group has 
already investigated the electri-
cal and structural properties of 
Kyma’s GaN materials and has 
worked with Kyma on novel 
approaches to manufactur-
ing non-polar GaN. Professor 
Brown will extend her cur-
rent programs in advanced 
epitaxial growth and charac-
terization of non-polar GaN 
materials to Kyma’s low defect 
density substrates.
The collaborators hope to gain 
new understanding of the physi-
cal properties of Kyma’s non-
polar GaN substrates, including 
the ability to deposit high qual-
ity device layers thereupon.
Kyma co-founder and CTO 
Drew Hanser commented, 
“This program enables us to 
accelerate the development of 
non-polar GaN materials with 
ultra-low dislocation densities 
and zero stacking faults. Kyma’s 
non-polar GaN offers a range 
of new possibilities in terms of 
device design and the poten-
tial to enable better device 
performance across several 
different semiconductor device 
types, including field effect 
transistors, heterojunction bipo-
lar transistors, and visible and 
UV emitters and detectors.”
President and CEO Keith Evans 
added, “Support on this STTR 
is an important contribution 
to our overall effort to provide 
our customers with a full suite 
of best-in-class crystalline GaN 
and AlN materials and services. 
Non-polar GaN represents an 
exciting addition to our grow-
ing product line because of 
its strong potential to impact 
a broad range of military and 
commercial applications.”
*Read more about non-
polar substrates here: www.
kymatech.com/pub/Kyma_
Gallium_Nitride_Non-Polar_
Semi-Polar_Substrates.pdf
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broad range of high performance 
nitride semiconductor devices.
Kyma’s GaN templates are built 
on sapphire and are available 
in 2, 3 and 4-in diameter. They 
exhibit industry leading low 
defect densities of ~1×107 cm–2
or lower and are epi ready with 
a very low surface roughness.
“Kyma’s nitride based tem-
plates offer a low cost substrate 
approach to achieving a dislo-
cation density of 1×107 cm–2
while eliminating the need for 
expensive buffer layer processes 
that are difficult to control,” com-
mented Dr. Ed Preble, Kyma’s VP 
of Engineering. “The use of our 
GaN and AlN templates offers 
customers an alternative to het-
eroepitiaxial growth on sapphire 
or SiC substrates.”
Company president and CEO 
Keith Evans added, “While we 
continue to invest in native GaN 
substrate manufacturing technol-
ogy, which we believe represents 
the best long term solution for 
most if not all high performance 
nitride semiconductor devices, 
there is no denying the impor-
tance of template solutions in 
today’s market. It makes sense 
for Kyma to participate in this 
portion of the market and to take 
a leadership role going forward. 
The addition of GaN and AlN tem-
plates to our product portfolio 
is an important step in provid-
ing our customers with greater 
choice and further drives Kyma’s 
participation in and stimulation 
of the high performance nitride 
semiconductor device market.”
The manufacturing processes used 
by the company to make both the 
GaN templates and the AlN tem-
plates benefit from IP exclusively 
licensed from North Carolina State 
University and additional patent-
pending IP developed at Kyma.
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